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VRXUFH HVSHFLDOO\ IURPGULOOLQJRSHUDWLRQ LQ2SHQ&DVWFRDOPLQHV7KHPRGHOVZHUHGHYHORSHGXVLQJGLIIHUHQW
VWDWLVWLFDOWRROV7KHUHTXLUHGGDWDKDVEHHQJHQHUDWHGE\ILHOGLQYHVWLJDWLRQVFDUULHGRXWDWRQHRIWKHRSHQFDVWFRDO
PLQHV LQ VRXWKHUQ ,QGLD 7KHPRGHOV ZHUH GHYHORSHG E\ SURYLGLQJPHWHRURORJLFDO GDWD OLNH ZLQG VSHHGZLQG
GLUHFWLRQUHODWLYHKXPLGLW\DQGWHPSHUDWXUHWKHJHRJUDSKLFDOGDWDOLNHGLVWDQFHIURPWKHGXVWVRXUFHDQGHPLVVLRQ
UDWHRIGULOOLQJRSHUDWLRQDVWKHLQSXWSDUDPHWHUV5HVXOWVIURPWKHVHPRGHOVZHUHFRPSDUHGZLWK86(3$PRGHO








E-mail address: vedala_sastry@yahoo.com 
,QWURGXFWLRQ
1.1. Dust emissions 
'XVW LV RQH RI WKH PDMRU DLU SROOXWDQWV ZKLFK DIIHFWV WKH DPELHQW DLU DQG LV KD]DUGRXV RU
HQYLURQPHQWDO QXLVDQFH DQG FDXVHVPDQ\ UHVSLUDWRU\ GLVRUGHUVZKHQ GXVW LV LQKDOHG  H[SRVHG WR LW
'XVWJHQHUDWHGIURPGLIIHUHQWPLQLQJDFWLYLWLHVFRQVLVWVRIGLIIHUHQWFRQFHQWUDWLRQVRI3030DQG
563 'XVW SROOXWLRQ LV RQH WKH PDMRU DUHD RI FRQFHUQ LQ FRDO PLQHV DV RSHQFDVW FRDO PLQLQJ
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KHDOWK RI VXUURXQGLQJ SODQWV WKH PHWHRURORJLFDO DQG ORFDO PLFURFOLPDWH FRQGLWLRQV DV ZHOO DV WKH
SHQHWUDWLRQ UDWH RI GXVW LQWR YHJHWDWLRQ $SDUW IURP YHJHWDWLRQ GXVW GHSRVLWLRQ FDQ DIIHFW DQLPDO
FRPPXQLWLHVDQGZRRGODQGVDVZHOO%DONDX
1.2. Dust dispersion models 
'XVW 'LVSHUVLRQ PRGHOV DUH LPSRUWDQW SUHGLFWLYH WRROV WKDW DUH XVHG WR VLPXODWH WKH ZD\ WKH
DWPRVSKHUH WUDQVSRUWV DQG GLIIXVHV FRQWDPLQDQWV IURP LQGXVWULDO VRXUFHV RI SROOXWLRQ 0XFK RI WKH
UHVHDUFK KDV IRFXVHG RQ UHJLRQDO GLVSHUVLRQ PRGHOV 2WKHU PRGHOV KDYH EHHQ FUHDWHG IRU LQGXVWU\
VSHFLILFSXUSRVHV)XUWKHUPRUHVRPHRIWKHSDVWUHVHDUFKKDVIRFXVHGRQGXVWGLVSHUVLRQPRGHOLQJLQ
WKHPLQLQJLQGXVWU\+RZHYHUWKHDLUGLVSHUVLRQPRGHOVZKLFKDUHZLGHO\XVHGIRUDLUSROOXWLRQPD\




DYDLODEOH GDWD DQGPHDVXUHPHQWV *RNKDOH HW DO  7KH\ GHSHQG RQ WKH VWDWLVWLFDO DQDO\VLV RI
SUHYLRXV DLU TXDOLW\ GDWD DQG GR QRW QHFHVVDULO\ UHYHDO DQ\ UHODWLRQ EHWZHHQ FDXVH DQG HIIHFW 7KH\
DWWHPSWWRGHWHUPLQHWKHXQGHUO\LQJUHODWLRQVKLSEHWZHHQVHWVRILQSXWGDWDDQGWDUJHWV7KH\KDYHEHHQ
XVHG WR HVWDEOLVK DQ HPSLULFDO UHODWLRQVKLS EHWZHHQ DLU SROOXWDQW FRQFHQWUDWLRQV DQG PHWHRURORJLFDO
SDUDPHWHUV7KH\DUHTXLWHXVHIXOLQUHDOWLPHVKRUWWHUPIRUHFDVWLQJ([DPSOHVRIVWDWLVWLFDOPRGHOVDUH




VRXUFHV DUH FDWHJRUL]HG LQWR IRXU EDVLF W\SHV RI VRXUFHV QDPHO\ 3RLQW$UHD9ROXPH DQG2SHQ3LW
VRXUFHV 7KH YROXPH VRXUFH RSWLRQ DQG WKH DUHD VRXUFH RSWLRQ PD\ DOVR EH XVHG WR VLPXODWH OLQH
VRXUFHV 7KH ,6&67 PRGHO HVWLPDWHV WKH FRQFHQWUDWLRQ RU GHSRVLWLRQ YDOXH IRU HDFK VRXUFH DQG
UHFHSWRU FRPELQDWLRQ IRU HDFK KRXU RI LQSXW PHWHRURORJ\ DQG FDOFXODWHV XVHU VHOHFWHG VKRUWWHUP
DYHUDJHV7KH LQSXWGDWD IRU WKHPRGHO DUHXVHU VRXUFHGLPHQVLRQ HPLVVLRQ UDWHVZLQG VSHHGZLQG
GLUHFWLRQ DPELHQW DLU WHPSHUDWXUH PL[LQJ KHLJKW VWDELOLW\ FODVV DQG UHFHSWRU FRRUGLQDWHV $QRQ

&ROHHWDOKDYHVWXGLHGWKH,6&PRGHOWRWHVWWKUHH*HRUJLDVWRQHTXDUULHV,WZDVVWDWHG
WKDW WKH ,6& PRGHO KDG D KLVWRU\ RI RYHU SUHGLFWLQJ SDUWLFXODWH FRQFHQWUDWLRQV EDVHG RQ WKH GDWD
REWDLQHG E\ WKH 86 'HSDUWPHQW RI (QHUJ\
V +DQIRUG :$ VLWH &ROH HW DO  7KLV VWXG\
GHWHUPLQHGHPLVVLRQUDWHVIRURSHUDWLRQVPRGHOHGGLVSHUVLRQRIWKHHPLWWHGSDUWLFXODWHVDQGFRPSDUHG










WUXFNV 7KH HPLVVLRQV IDFWRU ZDV FLWHG DV WKH SULPDU\ SRVVLEOH FDXVH RI RYHUSUHGLFWLRQ GXULQJ WKH
VWXG\,WZDVQRWHGWKDWWKHKDXOLQJRSHUDWLRQVFRQWULEXWHG±RIWKH30HPLVVLRQVIURPWKH
HQWLUH TXDUU\LQJRSHUDWLRQ &ROH HW DO (3$KDV EHHQPRGLI\LQJ D GHSRVLWLRQ URXWLQH IRU WKH
,6&PRGHO 7KH\ XVHG DQ LQLWLDO GHSRVLWLRQ URXWLQH FUHDWHG E\ (3$ DQG IRXQG WKDW LW UHGXFHG WKH
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PRGHOHG UHVXOWVE\+RZHYHUHYHQZLWK WKLV UHGXFWLRQ LQPRGHOHG30FRQFHQWUDWLRQV WKHUH LV
VWLOO D VLJQLILFDQW RYHUSUHGLFWLRQ 7KLV KDV OHG WKH 1DWLRQDO 6WRQH 6DQG DQG *UDYHO $VVRFLDWLRQ
166*$WRHPEDUNRQDVHULHVRIVWXGLHVSXEOLVKHGGXULQJ±WKDWDWWHPSWVWREHWWHUTXDQWLI\
WKH30HPLVVLRQVIURPKDXOWUXFNV5LFKDUGVHWDO









&KDXO\D HW DO  FDUULHG RXW D VWXG\ IRU WKH GHWHUPLQDWLRQ RI HPLVVLRQ UDWH IRU 630 WR
FDOFXODWHHPLVVLRQUDWHRIYDULRXVRSHQFDVWPLQLQJDFWLYLWLHVDQGYDOLGDWLRQRIFRPPRQO\XVHGWZRDLU














7R SUHGLFW WKH GXVW JHQHUDWLRQ DQG GLVSHUVLRQ IURP GULOOLQJ RSHUDWLRQ LQ WHUPV RI GLIIHUHQW
SDUWLFXODWHPDWWHUDWYDULRXVSODFHVDQGKRUL]RQVILHOGLQYHVWLJDWLRQVZHUHFDUULHGRXWLQWKUHHSKDVHV
3KDVH VWXGLHVZHUHFDUULHGRXWGXULQJSUHVXPPHUVHDVRQ3KDVHVWXGLHVZHUHFDUULHGRXWGXULQJ
VXPPHU DQG UDLQ\ VHDVRQ DQG 3KDVH VWXGLHV ZHUH FDUULHG RXW GXULQJ ZLQWHU VHDVRQ LQ RQH RI WKH
RSHQFDVW FRDO PLQHV LQ 6RXWKHUQ ,QGLD $ EURDG YLHZ RI 2&PLQH ZKHUH ILHOG LQYHVWLJDWLRQV ZHUH
FDUULHGRXWLVVKRZQLQ)LJXUH%HQFKLQJPHWKRGLVDGRSWHGWRUHPRYHRYHUEXUGHQDVZHOODVFRDOLQ







































)URP ILHOG LQYHVWLJDWLRQV WKH GDWD UHTXLUHG ZHUH FROOHFWHG IRU GULOOLQJ DFWLYLW\ 0RUH WKDQ 
VDPSOHVZHUHFROOHFWHGE\PRQLWRULQJWKHDPELHQWDLUQHDUWKH'ULOOLQJVRXUFHDWYDULRXVGLVWDQFHVWR
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VLWH VLWH RIILFH DUHD HWF FRPHV XQGHU FRUH ]RQH DQG WKH QHDUE\ KRXVLQJ FRORQ\ DQG YLOODJHV DUH
LQFOXGHGXQGHUEXIIHU ]RQH7KH563FRQFHQWUDWLRQ LVPRUH WRZDUGVGRZQZLQGGLUHFWLRQDQG LWZDV
VOLJKWO\GHFUHDVLQJZLWK LQFUHDVH LQGLVWDQFH IURPVRXUFH7RZDUGVXSZLQG WKHUHZDVQR VLJQLILFDQW
GXVWFRQFHQWUDWLRQ
7KH PRGHOV ZHUH GHYHORSHG XVLQJ WKH LQSXW SDUDPHWHUV OLNH JHRJUDSKLFDO SDUDPHWHUV
PHWHRURORJLFDOSDUDPHWHUVDQGWKHHPLVVLRQYDOXHVREWDLQHGIURPWKHILHOGLQYHVWLJDWLRQVDUHJLYHQDV
LQSXWWRVWDWLVWLFDOWRROVVRIWZDUHOLNH0,1,7$%DQG0$7/$%+HUHWKH&RQFHQWUDWLRQZDVFKRVHQDV
WKH UHVSRQVH ZKLFK YDULHV GHSHQGV RQ RWKHU SUHGLFWRUV OLNH GLVWDQFH ZLQG VSHHG HWF 7KHQ WKH
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)LJ  VKRZV WKH FRPSDULVRQ RI ILHOG PHDVXUHG &RQFHQWUDWLRQ YDOXHV ZLWK WKH SUHGLFWHG YDOXHV
REWDLQHGXVLQJ86(3$0RGHODQGWKHGHYHORSHG0,10RGHODWYDU\LQJGLVWDQFHVPWRPIURP
WKH GXVW JHQHUDWLQJ VRXUFH ,W LV REVHUYHG KHUH WKDW WKH UHVSLUDEOH GXVW FRQFHQWUDWLRQ JUDGXDOO\
GHFUHDVHGDWGLVWDQFHVDZD\IURPWKHGULOOLQJVRXUFHDERXWGHFUHDVHDWPWRPGHFUHDVH
LQ FRQFHQWUDWLRQ IURP P WR P DQG  GHFUHDVH DW WKH PD[LPXP GLVWDQFH RI PZUW LQLWLDO
FRQFHQWUDWLRQYDOXHDWVRXUFHIURPJPWRJP7KHYDOXHVSUHGLFWHGXVLQJWKHGHYHORSHG
0,1PRGHO DQG0$7PRGHO KDV EHWWHU DJUHHPHQW ZLWK WKH PHDVXUHG YDOXHV FRPSDUHG WR 86(3$
PRGHO YDOXHV$PRQJ WKH WZR GHYHORSHGPRGHOV0,10RGHO KDV EHWWHU DFFXUDF\ LQ SUHGLFWLQJ WKH
SDUWLFXODWHPDWWHUFRQFHQWUDWLRQQHDUWKHGULOOLQJVRXUFH
)LJVKRZVWKHYDULDWLRQLQUHVSLUDEOHGXVWFRQFHQWUDWLRQDORQJGRZQZLQGDQGXSZLQGGLUHFWLRQV
DW GLIIHUHQW GLVWDQFHV IURP WKH GULOOLQJ VRXUFH ,W FRXOG EH REVHUYHG KHUH WKDW WKH GXVW GLVSHUVLRQ LV
SUHGRPLQDQWO\ DORQJ WKH GRZQZLQG GLUHFWLRQ:LQG KDV WKHPDMRU LQIOXHQFH LQ GXVW GLVSHUVLRQ$W
XSZLQGVLGHWKHYDULDWLRQRIGXVWFRQFHQWUDWLRQZDVQRWFRQVLGHUDEOHIURPPIURPWKHVRXUFH7KHUH
LV VXGGHQGURS LQGXVW FRQFHQWUDWLRQ IURPPRQZDUGV ,Q IDFW WKHXSZLQGYDOXHV DUH DFWXDOO\ WKH
EDFNJURXQGFRQFHQWUDWLRQ%XW WKHUHZDV VLJQLILFDQWFKDQJH LQFRQFHQWUDWLRQYDOXHVDORQJ WKHGRZQ

















ZLWK ILHOG PHDVXUHG YDOXHV DQG 86(3$ SUHGLFWHG YDOXHV 7KH SUHGLFWHG FRQFHQWUDWLRQ YDOXHV RI
UHVSLUDEOH VXVSHQGHGSDUWLFXODWHPDWWHU 563 XVLQJGHYHORSHGPRGHO VKRZV  VLPLODULW\ZLWK
WKH ILHOGPHDVXUHGYDOXHVZKHUHDV LW LVVLPLODULW\VKRZQE\86(3$PRGHO ,WPHDQV WKDW WKH
GHYHORSHG 0,1 0RGHO SUHGLFWV  RI WKH VDPSOHV ZLWK FRUUHFW YDOXHV ZKHUHDV 86(3$ 0RGHO
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